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(57)Abstract: 

PROBLEM TO BE SOLVED: To quantitatively design an output of an 
actuator and an action speed and to facilitate generation of a gait by 
deciding an amplitude for vertical movement of the center of gravity in a 
robot in compliance with a parameter concerning walking of a robot and 
generating a gait on the basis of the amplitude. 

SOLUTION: Revolute joints 10R, 10L for leg part rotation in a crotch, 
revolute joints 12R, 12L for the roll direction in the crotch, revolute 
joints 14R, 14Lforthe pitch direction in the crotch, revolute joints 16R, 
16Lforthe roll direction in knee parts, revolute joints 18R, 18Lfor the 
roll direction in foot parts, and revolute joints 20R, 20L for the pitch 
direction in the foot parts are individually arranged in this order from the 
upper sides to the lower sides in respective leg part links 2 on the left 
side and on the right side. Foot fins 22R, 22L are installed in the foot 
parts, while a control unit 26 is stored inside an upper body 24 arranged 
in the uppermost part. In compliance with a parameter concerning 
walking of a robot, a vertical movement amplitude for the center of 
gravity of the robot is decided, and on the basis of the amplitude, a gait 
of the robot is generated. 
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SSSH8 0ii^a5©iU<^3ftROM8 4(Cfg^3ft 

I/, RAM7 4CC58Hi'rS. Jfc»2©ilISg8 2B 
im(Dlm< RAM7 4#>6^©B«ffi£^ffl3ft/c»J 

li^uji, «nffi©irocc^%fHflhtB«*tt b 

[0 02 9] _h!2© «fc 5 ft 2 JS#tT P ? h Zermt 50 



iffH§¥9 - 9 4 7 8 5 

6 

[0 03 0] 1 ) 2J£^ff h©*#gf8ff-©— 

*«a»f-c»» ^ffMBCi^iiiiisca^ia^©^ 
[0031] ^iciR^/caD . Mmwicumte£®<Dm 

m$k&t LTZMP£S©®tMrtte#ft£i£S i &g#s 
*€.ci«^<*oe»ftri,^-5o 
[0 03 2] MCc. SlfflWScntf'v h*BKW*fcat>«: 

5ELfc9. J5Kffl*>6©fflSS^*/h§< L/fc«3. ^'ff^* 

[0 03 3 ] S*fc*ffi< bfc^ff^C-r^i. «*SflAJ-» 

So i-jt. SH>©*liiB»t?#-BIR»3i*C»^. x*;b 
^-^©j#>6{;t^fiJ-C&£. WH©J;Mc 

©^WfiJ-CA-S. 

[0 034] — *©<fc 9{cm*&©*ii*** «3W< 
■T4 i, 3tJtJW^®ft-5icon-r^W(CS^T*5-5> 
fca&tc, «4j©±T*i##&&-$-*. ±T*^*C»i. 
*ffiJg*©±T^^if^.-2>©r\ J*Si©^ftbft*sS 

< * ofc o . *a*> 6 ©fe^^ifjn rj -r 

[0 03 5] Mic, r ^ r * x - *©/J\SMISft©fci£> 
ic». T^^x-£©&;fr£@;^$<^5<&©^& 
0. ^©fc&Ktt. ftR|«SK:a*3ft*»^hJl'i"Wft 

*ft»lS#flfctj/h3 < <cSJ;^{c*s*isaHy&Wft« 

[0 03 6] 2 ) T * ^©f±«KH-^|lW 

«. *ftfc»^i,»r^ffl:a*«aM©s5fcdAfctt 

[0 0 3 7] SAh^i'tt^iCio-C^S^. «^4C 

©jfcfcftitas*. (W) 3d*«j{c^©-**B^a 

[0038] c®/£ij5k:«. mf lOottzm&ti&m 

x^iffl)i©-e. ^ipit^tH©— s^»nsii,>ciK 

[0 03 9] »Mg5©ft^:ftJi*». jSJW£ffc#>6<Sf© 
5ct5!&«IWI©S^2 2R (L) OlWKM<*ff 



7 

[0 040 ] HHS5 18, 2 OR ( L) ©** 

mm<Dmmmio, 12, 1 4r a> &)&©«i£tcff 

-o-cmm^^fi>. ^(Dtctb, S¥2 2R (L) ©ay 
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tfSfi©»IE&SSffl£&5£-r-z>C£tCbft: 0 BP^. ±f* 

©m^mit*is<iiJ#bfcmMt > , mm<D&?>&ttj; 

*±tf4J:^fcufc 0 30 
[0 0 6 2] c©*A^rtcl£-3t»t:j*3&rSA:ee>«:. Rt 

0 O fc^t?©^©^*^*^ t/tfc < iftg 

A***. BRfe, ±#2 4©»C^iil©M^^riSia!S*9f 
S©«i(cK^ L. St D »fo o tcm&<D±& 2 4 ©{ig£ 

ffgrrscii-r-s. 

[0 0 6 3] ftlC&*<tc£ ^(c^T^sgttffi^r^tra 
asK*j#o-ct>*yfcj&{c. ±(*©ii6«ft 

i>r«»0 fcte*&c J; n«, J&TF© <fc 5 fcttSMcSfflKit 

[0 0 6 4] 5 ) fcl^jS (WlCd^*!©* 

t?©±flKotaat©jmHtf» 

R <L) <tTJBSU>^3 0R (L) ©S3£4 0 0mm 

1 L- . #frauS l~4km/hi bfc»£K:*-3t>TIJi 

att^^ci^e., rc£&sb*&t? ©M^cfc ft -s ©t? . 
«te&ff SiMf »«©tftW«ci*+»-c* 
[0 0 6 5] IWH*«f*{cSMB-rSA:a&. 3^7cil»* 
T5 2£^fB#5> h ©£;S#|pJ©»»I (frontal plan 50 
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ertoiltt) tt> c©raHtett**9WffiLfti,>©r> 
CC 

[0 06 6 ] *fc, 2 JS*fT ©SWKETiai«D»ft (sagitt 
al planert©at!l) ic*jt,^-r». ^©JjQfi^'fr (ZM 
P) ©tt*»L;#4>*&t¥7B»KI»*#*.'r<S. 

[0067] a«©t \-<Dmmi&v<D&¥-<Diiaw.ip>b 

^MMfta&cft^-ct^S,, H^©n^'^ rkln!DK:-r& i & 
Bttsfc-TOfeft^ fi¥©Jnfl:>tM>*. J£¥2 2R 
(L) ©«M»r¥Wtt*^fifcftSJ:9tcT*itf. *m 
fc»*S«Syj©»£iM8S*S < -T Si l» 
&©T\ mm±.te> n^y Hc^rkW^ft^ffff^S 

[0 06 8 ] C©H*6©^t?ttC©<fc 5 K^iT, » 

JS¥2 2R (L) <Bmmf3ti*PMii&ti:. 
J: (J AftftKliSJSm fli 18, 2 0 R ( L) ©3&S (tttt 
3 6,42 ©3t«£) ©8M&& «fc 030 mm»fT#fiflF*> 

(c,E¥©»n**^ (H2tcp-c^-r) ^ssrr-s. ft. 

BflQSgS^^«±i*±©Mf ©J: 9 CcS¥£tt*Kifl 
[0 0 6 9] c © j: 5 ftgfefr-c. ft^fi^MtetftW 

[ 0 0 7 0 ] _L{*2 4 ©S^»ttiU»». fteSST-i U 
r^i?\Mfc£*i&c 5 (c. z#|nj©.tTSji£ 

ffotl,>5. ^©^*, ±tt©x, y#ft©#8&jijg£> 
S3«rrs. a»©*ff-cttiiilP3^W»±#©JS33&Jfi 
< ft o r *s 0 . f£»SK«3#©¥i^T as J: ota 

<aort^ 0 ia6ecw , r«t^{c«afcjgjs©satottffiai 

mf-em L/ < , i^S^fCi3:/J>3 < as. c©nss©^ 

JS©PsPv h©^#${Cfc(,»r. 2km/htttJfj2 
3 k m/h -Ctift 1 ««£¥*B*fT»K <«fi«^ 

[0071] c©p^^ h©^:# 5 i Lxiz&mmft 
1 km/ht?87SIII< ^>3< 4oTlr>4. U*> 

u <ea*tf"t?©«ttajsasatt«. mmmumm 

IK£< ft S*» 6"C* -So -&©<£ 5 ft*fT»«©««-r 

t^<t'ftt,»©r > ccjBwcjciR&WffiijaE-i-Ssfc 
[0072] mmwmc^ ik^iphm^cm.^ 

8»l»tl,»<CiK44. 07CC, ^tfilfil~4km 
/h JCfcW SM«e^FJtl©-H* 2 4 ©ffi«*5Vr. C © 
<t#©MSSJ#»!©±(*2 4©fig«, mfSif*5S© 
SKS51 8, 2 OR (L) ©a^^ra^ffjfiJCAD, *i? 
fTauSi©B8«*>^3l»C tififtfrZ. 
[0073] Ig^C, C©±f*©{4gKo^ri¥L<P^< 



(7) 

U 

[0 074]18(C, ^fiiS2 km/h, *&*I5 0 0 
mm£C?tit©, Ef 2 2R (L) ©JJUStf^*, JS 

{£g©^{t£^-r„ jS¥©&H^to&4M>rairaiB©in 

<. J£M®©&gJ;9 3 Ommi* (BI2©PjS) tft 

fcinrtc»ftT£^#&sc ±#©fi«© io 

[0075] jsi«tfi^*iiriBUfc^iP«:aa3EL/fc*B^{c 

4©fig« > ¥$rtit2l 0mm«£(fi|5g*5J: o^c-r 

[0 07 6] *>j&»£»4 6 b^JilfSftRTfe. 

±^2 4©<4B«^S6-r-5. S9(c*£tT»R2 km/ 20 
h, *MI5 0 OmmKiitt^ S¥2 2R (L) Ofrfr 
£»4 6 b £±tf afcate±f*©tfi»©IJB«*7n-r. *» 
*»i»*^< itftt«,>fe©*>6 0. 9 (rad)MS 
&©£-C&tj-Lfc*§*> *>35oiS155:±lfSiCOtl-C. M 
IBKJStBfcfeW £±#2 4 ©fig«f^(c-rn-SM^*5 

[0 07 7 ] C02ofl)»Ig*>6. MW3£f#»I©**7B# 
& ^5JE©!Km^{C«, ±ft2 4B. B«J£ 

i«4ja©tpiffl^iJ: •? -e©^©#tfaK-r-M»p^jt«© 30 

B*IH©¥fl-a:W8a» lfciC5 (CBBt S £ L 
r«>. *©^«^rfe«#MK3 OmmSfltCJR* 

[0 07 8] c©«ifett. nsK >v h©3^# S^bfraffi 

& £©'>° 9 ^ - *-c* assaME-*- set ij«w*4ab 

[0 07 9] C©<fc 5 tt4Wr*»6. W«dH$tt©»7ll# 40 

&z£<Dwmm&jciz. -tmz, grata 

3JB©#lfflj5<J: 9 , *©£ SO^fTaBTCWII^fSB© 
B#ffl©*^^^«l L/fctc?. iciijg 0 X l> S £ . «K 

[0 08 0 ] 6 ) ^iWSitf 

c© «fc 5 k L-Tja'(KWicfii^$ ft*±#©s<crta«tc*t 

•^ftffiPROfitt, H l 0 temtr £ *> Kit#TS<fc^ ft 

L/C 

[0 08 1 ] C CC, L : 3*dS8V (LI) <hTH 50 
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>j>^s (L2) ©^tt m*m£i>tc®,m.zmm-? 

•5) . ST: P S : MJS3:J#»I©B#ffl#J£, L 

T : HMf5 18, 2 0 R ( L) ©S^©fi«ffl^©SIB 
j#t*»6M*»4 6 b *-C©JSS , LA: JE¥WSffi#>6 
£Hflfl8. 2 0R(L)««jairOfi3, LD:S 
«K^WtC±flo6^tt-rSHai. LH, LP, thA. 
thB. thC:ilO#E thHmin :^i35 

[0 0 8 2] LD= STXPS 
LS = 0. 5x (ST-LD) 
LH = LA+f (LXL-LSXLS) 
LP=ST-LS-LT 
t hC= t an" 1 (LH/LP) 
t h A= t an" 1 (LA/LT) 
LB=f (LTXLT+LAXLA) 
LX=f (LPXLP + LHXLH) 
thB^cos" 1 (LBXLB+LXXLX-LXL) 
/2. O/LB/LX) 
thHmin = )t-thA-thB-thC 

[0 08 3] ±taiCfct,^-C. ±(*24©*Wt©it 
©*tfMigrM»^J#»i©B#ra©¥^/cW^«) L tcHtM. 

(_LtBL s ) tcuBt-rs©^^, »9£©#>*»£a$ 

4 6 b©_Bffit hHm i n£TPKffi£U -e©§gf££ 
[0084]^, Hi(D««50*'5. h©<fc 

?ss&©-e\ fi(HWK:-e©ap»*ftia lt l t £ l-c & 

[0 08 5 ] ifaico^r, »o*©*«iiupp5a*«i 
©fij^ccot^rfffiCL/cfem^H l nc^-r. 

[0 0 8 6] &tc< #>*>£SP4 6 b £_Bf Sfi©±IKffi 
thHmax^iSi, ±&©S<I>«liI©S2j:£rl6jiSi 
3*WIBttPEW*W<TS£l»5iUrctt* Si 2tc^c 
fi^K, /TtffcgB4 6 a iJEHIffli 1 8R (L) £J&Hflti3 
1 2R (L) #-fi»fcftAJ:5fcse»«±fca>*»£» 
4 6 b£±tfTfc^*#&I,>£l>;?.6,, iot, 
thHmax=i-thA-thC 

£-rs. 

[0087]**i»46 b*±lf S^©±Ktt £TPS 
ffi|i*SofcCDT, W4 6 b *±&f 5*©l»Nt 

», IS31W«:*©IB(C*ntie(,». L#>U TIEffl«± 

ft©**^!*^©* § its yt»©£«*/h»c* 
o. «fc«jw<±i'fna±#©i»3«*ssis*-c*<-r 

SC£»"CtS (05) . i-jt, T^?^x-3?©|g 
[0 0 8 8] C©^©ff^"C«, TBW*»6©T-5? 
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[0 08 9] 7 ) T^^i-£©!&ff-#Mi©o-3£ 
4SB©_Bf S#S&£ o fcfg-C, S 1 8 , S 2 0 SCit 

^•Mg5ftag<t±^2 4©^JinMK (x, y:ff|*|K: 

rs22 K^^r*a$8»DMM«ft3gr«. 
[0090] *s©«a{b«:3feS[-3*^ft*«*)«© 

^ffiiUtB, cnsw<-3WS (R p#? h io 
jSffl-rtitfBi#gr*-5> 0 c©#ij©3afre«, ±{*©m4> 

ffig©iS3£— 5£4 U r £ ZMP irkMfr 

**j«-r 4*ffijWmS*ir «fc 5 cc 
±{**i« < -r s <£ 5 #>&ttit£iS5E L/ r *> mm* 
Kuna, Kttfc&fc»£is'c&Ai>u ante 
mite£tt£3&6r. jBJW*at-?>ZMPttil«:fifliL,rft 

[0 09 1 ] S 2 2 £-C<D%m-C£m2tltctfr®iZ. 20 

cDftj5rrj*5te«. ±f*©±TflnjiJK (zfifavmmm 

So 

[0 09 2] 8 ) ^tf:lJg4±#©±Tl)!)©*ff $©M 

m i cc^-rss;sf2S.^f p#? h i ±#2 

4©m5«, p^ ^{^©mSO^&frScO©^ 30 

[0 0 9 3] ip-fe. ITiicio-cMtSfitt^iti, 
p* > h£^;t£j»^y >^©r^^x~£^©m;ft 
^t«cMt>S^W-C& < . JWSP'J >*©^s^©^* 
fijgft W 5 ^S^lttSW© 6 Mr* -fe > "if 4 4 ©3ss, H 

(c b , *tf«i»©w^*» e warn t <ommmc i>mmv 

[0 09 4] *©*^*>W©ftnf*— JEU^A-KTKW 
it 4 KB, iTttfcWRir iTJnSMW* 
1 GfcHitttwntf JSraWKttPtf* h^j&>6l»*a-S 

mmiaz o . 2 Gea{c«i^ti«iiffl±rajs*^c 4 

tc. 50 
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[0 0 9 5] L#>U C©U-<;KC±TSPiIS?:fi< J*P 

*© ± 5 k. ^faiscc j; 6-r±TJn3iJK©*iMi^ k 

[0 09 6] -H8WCCMfK#9±T»©*ae^»J|BI 

SJKB^tfjiK© 2 * JctfcW u rifjn-r 5 . ©^©fcsb 
±T«b©*Wt*HgW*J A -C«*# L <DjEWfc~C$> ZtiS. 

», 

H = A s i n (2 tcV/L t ) 
(t :H^ra) . 

[0 0 9 7] C©i#> ±Tlttl©JaaiSDDH»t(C^ 
l»T 2 BeifcJH- -5 C iKAot, 
DDH= -A (2 ttV/L) 2 s i n ( 2 x V/L t ) 
ifti. C©3Mc«fc*i«. ±TKl©JnaJSDDHB^tf 

[0098] t%5^3^o±T«lottalttiEffi^^rr^* 

0 . *©§il©JPji*^l5l««c^=ff3SKV © 2 *tcJtW 

apaK©3«c*3«. *fTaav©2*«:jtws-*c<btt 

[0099] tC5^ 2 JSMf P# y h ©*»«> « 

Wi" S 4 mc»«J* C 4 ttt?#£l». 
[0 10 0] X*WtCC©ffiR*ffll»Sfc»CC{*. ^© 
4©SS^*l?ffi Ltfc< !65«3&s* S . ^ < ©* 

V© 2 SKifcW-r 4 4 JSffifr* S C 4 i tc 0 

[0101] Iioa*'^ h(c*ji,>-rAliy>^28R 
(L) *5ctU E Tli r ;>^3 OR (L) 40 0mm. £18 
®W§ (MI2LA) 1 4 0mm, IllOOkgiL, 
^tfaiS2km/h. 3km/h, 4km/h, 5km 
/h -C. ±{*2 4 ©^©iTSS©?*^— 5e (22m 

m) Kfij-jfcjjte©. ±*2 4©a^«iji4±T»naa 

©~>5 * >a>7 1 '-^?:^ 1 3^6H 1 6^^"= 

[0102] ^fiiJK©ifAK#o-r, ±TW}<D®Mm 

mzmmmt <t otwmi, *>©©, n,fc@(t 

©BBflWtH 1 7 CCSIWtf^r. raH"CSaR«2 km/h 
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■vvmm&zMmic urmm&<D 2 mam? ztv 
tcM^(Dnmm^t*K ^(Dmutcottm^, mm 

[0103] ±ia©in< . mm&*%zn& c 

£ 2 S^tf n # v f- -c«, _H*©_kTMIffi©gmi . 

[0104] C©C£*e>, ±TJjajiJK©il!lJE^-?«l,> 
STffi^^fff^*H^TS?cd?)(C«, ±T»©«gitl^ 10 

IKK «fc 6 T— 5TC. &i±TFMm&<DMm> i « 
l » <b & 5 <fc 5 5C _kTS&©*i "IS* &tf>tt«.ft I » C £ ic& 

[0105] IP^, ±T»©flgitii?:*tfjI)SV©2*(C 

[0106] ±ia*<fc»)a(H9cc»»"r-5£, miaLfc 

^ffi(CSOt,>r. AffiI'J>^ TM<)>?4 0 0 mm. 20 
SUggfilRS 1 4 0mm, ail 0 0kg©2JE$tTO** 
f h**, mmm2 km/ht, ±TMIK2 0 0 0m 
m/sec 2 «T©^r^T ft*. C 

©£#©_hTK>©fSifi&*2 2mmt , 4^ 
[0107] C©^£«i£&C. _B£©_kT»J©iii|B£ 

5. mm&3 km/h-C±T«)©tSiH2 2mm£, *fr 
finIK2 km/hO#S© (2/3) 2 = 4/9{g© 
9. 7mmilfc$S®. Os^y h£i*©±TJjnjig i £ 
018(C^"T O HMtK, ^fiiS5 km/hKfe»5J: 30 
TS&©jSiH&3 . 5 mm£ U/ct§^©P*' f h£ffc©± 

[0108] 3 km/hm ^^9±TftI»flr#W 

^.(E>nri^5^. 5 km/h-cti, jrp^.6n-ct,^-5.£» 

< ms?c&&c. ±#2 4©#©±TJnas&ia2 ok* 
±f*©<&©_hT»iiSiS£&ft«. ±TSniSK«m< 

ffl*6ftTt>£C£###>5,, 5km/h*Ift 

wwapy^f (mm) ©uttt* (z«^> kj:4±t 40 

[0 109] cn(C»l/tBSiR©Ciil)&56 
±#2 4 ©±T«6=£^3 < fcHHSftt,*©^ 
fr#!&Sfc«£CC tt > C © J: 5 «c±TJni»S©«!nBIH 

0 t * e, *> d a&saiHttSK^ft^fc-tt s He £© 

TSb©Jii|ii4^tf3SK© 2 *fcKJfcW ;*•££<:£ tcjc~> 
tc J: 4J*B36>6<D«f»*©±SttfiS»*«iit 5 C £**-? 
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[oiio] iWftWtcst ±»©&*J2TflnitJS© 

#<cfcj:5i!is, SiWtCfJ, + 2 00 0mm/ sec 2 

[0 1 1 1 ] @47D- • h©^tCM-5>£ > S 

26, S28, S20, S22, S2 4i^-^U jt 

icss^fcj; 5 K±^«ijt©±T«j©Jiti ; &»M^'r«i« 

K"oi>maaMS*«E*tfc». ftjfift-r s. c©sjh© 
±t» jWR^fi £ bhii£k: % u « , -t fctMf 

sra&fcdftjfcftSiftS (S 3 0 ) . 
[0 112] t©<fc5{cL-r«jg*£g£&5EU >X^-C 

s 3 2{cja^*w»©ftaK*. ^-©^r©M«B© 

tbt£Lra:ffiWiC^L.. S3 4{ca^-CM«Sh^* 
T*. SNF*©ZMP©aa-^^ h;l/Z£Mg5T^?3. 
i-*©{4K-<* h;UP£^31Sb*«69iS-S)^a*>6 

T= (P-Z) XF 

£Lr^s-rs. 

[0113] MfipT^^^.x-^(i:^S^«AftS«£ 
Sc*:h;^ ©ftm&i c © J; ^ (c^jer # fc c £ #> 6 . 

[0 114] 

[0115] ilK^ta«K9 h l<DJ*~rj*-%U< H 
2 1 iCmtlD itl.. Sfc. SSI 0 0 kg. —^4 

r H i©*©HWS:J#»i©*iJ^ (luts Lfcps) 

42 0%£-rS„ C<Dn#v h^S&aS2 km/h, 
4&IS5 0 0 mmT#tfrSiS^©^*>£IH54 6 b 4±W 

[0 116] Cti?>©7 :; -^4tufcai^fc^£g|54 6 

^ + - h©S 1 0 OfrbS 1 1 0 iCm-t <fc ^ ft^ilB-C. 
ft]g©±Pfi1ilt hHmax (5 6. 2 9Jg) £T|5gfflt 
hHmin (9. 6 4 IS) 4*«), -e©¥^{il t h H £ 
IT32. 9 6*4, *>*i£g|54 6 b £±tf 3S©R!t 

ffi£-rs. 

[0117] ^ic, St^©*>*>£gP4 6 b *±tf 
S43 2. 9 6gif^frt, jtt»P*ai**RWS. 
C©tfciM«^TSW©H(cit6*>tCBtf{c|gf^m-r J: 5 & 
miKcrSo C©£^t, 8Sffl©IHCi^©P^^ M44ffi 
«-r-2>/c«?)0C®W©JE¥2 2R (L) Sr^flffi, «A 
«4 0mm±tf*«fc9ftttat*aA. ZMP*at*»^ 

[0118] M^(c«. ^ff <03c5ttt*W«-i--5fc«& 
(C, 1$KKBZMPB£^2 2R (L) ©cf*f^j£c(C 
<fc 5 tCjaSEl,, W£S!JtWK«W©JE¥(C?f 6*»«C 
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»rr s =t 5 tc^tf wra £i£ lit s . ±«£»c*atBj«iijR* 

ttic J: o r ffift A < £ J: 5 (cisto&j- S . 
[0 119] c©*fr<Dt>4-c. jSWUlilOgl^iCio 
TT^aX-^BHH-CSS 0 t»BBffiftaS*Mi^S 

£± 2 0 0 Omm/s e c J <i: L/T(^So C©*£!g£± 
{*©±T«r©«liti±TJjn3££, 023, 02 4, 0 10 

2 5 (CTn-r. 

[0120IB2 5*^^35^«fc5CC, iTttiilK©^ 

& «fc 5 &±{H*ai©ttIE*fTC » . BS*^*^s-r 
S„ C(0$Sm*SH2 6> 02 7, i2 8tr*5. 02 8 

cestui, c©4&s«±TJna.*fl^fefr4»aL/rc»4 
[0121] c©J;5kut. ±Tfln»K*T#*iufc 

^§£*&SC4#iT£So 20 

[0122] c ©#g* e, issiffiosas**!!!)?. 

Ci^ttl.. C ©*£§E(C*$W S SHaiBl 8R (L) © 
ftjtfi£02 9K, JSnfflBR (L) 4H30K. W 
(L) 413 1 (C^To SfefcSfc^fctt 

[0123] C©*#giC*JWSJ£Wg& 1 8 R (L) © h 
*03 2iC. Jjfflffil 6R (L) ©Ml^£03 3 
fC, ^Mg01 2R (L) ©h;l<££03 4K:^-$\ fB 

Ptf" v h ©gS£ lkgi Lt««Mfcl/fetMMi'r** 30 
©T, Stl 0 0 k gffli^KKC© 1 0 Ofg© Y^V 

[0 12 4] cn6©g**»6. T^^x-^ic&g 
£tt*©**fcjSK4**hH'i'tt. JSHSM518R 
(L)KfeW2 4rpm, 1 5 k gm, jKKflS 1 6 R 
(L) KfcW3 2rpm, 1 7 k g m, JJSBtJgB 1 2 R 
( L ) CCfct^T 32rpm, 11kg mj&Si&gT'&S C 
£###>£„ 

[0125] X^t. ±is©*p< urifiSsn^^K: 
i-3i,iriiSon*^ h©#fT£ftiJfii-rs*§^c-^ 40 
r» 03 5 a- • h*#H50r«*{c»wr 

So 

[0 12 6] SI*. S2 0 0tigI*»4-f-J/t7-f 
XDTS 2 0 2fCit#. %:Z~e%2g^ ; ?J-%*wmb 
&ROM8 4*6n-FT5. BWB©fcK 
fcdiKy KD^gtt, $§;S7y-^tLtROM84 
KfEHSnS. &UT S 2 0 4 KMt?X £ - h ®#£ 
fiNll. X^ - S 2 0 6(C^t*') 

[0 12 7] MOTS 2 0 8{Cjt^^^7^-^* 50 
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ft#T S o c ftBiuiB l/fc*^ 5 - * ©*(cfflr^v» 

s^jft^-rsfc©*****:*. cct^n4*&, s 

2 0 6©#£>£T}g^£ft£IN|$J©£i&A^--££ 
ftirrSo MOTS 2 1 0 CCjii</C<etlft& 1 2<@©M 

»©««*«* u s 2 1 2icm&-cmmm*wm 
&ok«5, i5)«©^*^oig-r£^(c, ^74«§ 

ftS4£BS2 1 8KjtAr*^>^*»;-fe v h OTSpS- 

[0128] SfcS 2 1 4-CtU*3nfclBgi5ftffiCca-5 
^■©MSSft^4ft-SJ: ; 55cSSflELfc»2©«Stilffi 
8 2icfcur»i3 6K*t7o- • ^-t*- i-ic§£oT 

s©t, smibwt*. 

[0129] C©HS6©^B±ie©SP< fllJSJEUfcO 

T\ iiWJS2MMfn#^ h£*g?-fS«£&c, tMt 
&*#g©SfclBE»ff'*-r S Cift<. »««ft*WTnJtt* 
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